1000 09/27 MON 18:21 FAX 03 3222 Katsuragi Patent -» OSTROLENK 




@ 003/024 




MOttLE TCLEPI I OM E - AND REPIAL MCTIIOD TIIDRDrOR 



4 



BACKGROUND OF THE INVENTION 




1. Field of the invention 

The present invention generally relates Lo a puxLable or 
mobile communication device with a memory storing dialing 
5 information, and in particular to a telephone having a redial 
function and a redial method therefor. 

2. Description ot the Related Art 

With the widespread use of mobile telephones, a growing 
number of people possess two or more telephones including a 

10 sLaLlonary telephone oounecled Lo a public Lelephone subscriber 
line. In such a situation/ since a single person has a plurality 
of telephone numbers assigned thereto, there are cases where two 
or more telephone numbers are sequentially dialed to make contact 
with that person. 

15 To make such a dialing operaliou easy, <x Lelephone having 

the function of retrieving telephone numbers related to the 
last-dialed telephone number has been proposed in Japanese Patent 
Unexamined Tublioatlon No. 2 87751. Thi3 conventional 
telephone is provided with a redial key as well as a redlal- 

20 next key. The redial key, as well known, is used to redial the 



« * 

P/2291-76 

INVENTORS DESIGNATION SHEET 
TITLE: MOBILE TELEPHONE AND REDIAL METHOD THEREFOR 

PRIORITY CLAIMED UNDER 35 U.S.C. 119: 

1. COUNTRY: Japan 

APPLICATION NO. : 10-273988 

DATE OF FILING: September 28, 1998 



£11 INVENTOR #1: 

tn RESIDENCE: 

vj P.O. ADDRESS: 

M 

% = CITIZENSHIP: 



Jiro INOUE 

Saitama, Japan 

c/o NEC Saitama, Ltd. 

300-18, Aza Toyohara 

Oaza Motohara, Kamikawamachi 

Kodama-gun, Saitama, Japan 

Japan 



SEND CORRESPONDENCE TO: 

OSTROLENK, FABER, GERB & SOFFEN 
1180 Avenue of the Americas 
New York, New York 10036-8403 

Telephone No.: 212-382-0700 

Attention: Steven I. Weisburd 

Registration No. 27,409 



00421653.1 



'l999 09/27 MON 18:21 FAX 03 322^3222 Katsurasi Patent -> OSTROLENK 



Q 004/024 



last telephone number dialed. The redial-next Xey is used lo 
retrieve telephone numbers related to the last -dialed number from 
d memory storing telephone numbers related to a specific 
telephone number/ The retrieved telephone numbcra can be read 
out sequentially at each push of the redial -next key. 

In the case where the user wants to see telephone numbers 
related to a telephone number other than the last-dialed number, 
however, it is necessary to manually retrieve a phone directory. 
Such a manual search operation ie inconvenient for the user, 



ID SUMMARY OF THE INVENTION 

An object of the present invention is to provide a mobile 
telephone and a redial method which can easily reach a desired 
person. 

Another object of the present invention 1s to provide a 
15 mobile telephone which can easily find a plurality ol registered 
phone numbers for a desired person. 

Accordlnq to the present invention, a mobile telephone 
having a redial function ic comprised of: a display device; an 
input device tor inputting a desired instruction; a first memory 
20 for retrievably storing a plurality of registered phone numbers 
related to a plurality of registered names; a second memory for 
storing a plurality of redial phone numbers which have been 
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dialed; and a controller controlling such that a registered phone 
number related to a selected redial phonA number is displayed 
on the display device to be redialed depending on an instruction 
input through the input device. 
5 One of the redial phone numbers stored in the second memory 

may be sequentially selected and displayed on the display device 
to be redialed depending on a first selection instruction. 
Further, a registered phone number related to a selected redial 
phone number may be selected and displayed on the display device 
10 to be redialed dependinq on a second selection instruction. The 
first and second selection instructions arc input through the 
input device. 

Preferably, a registered phone number related to the 
.qnlp.nt.nd rp.dial phnnp. number is sequentially selected from the 
15 first memory in predetermined order. 

The input device may be comprised of a first redial key 
for producing the first selection instruction and a second redial 
key for producing the second selection instruction. 

Alternatively, the Input dev1r,A may be comprised of a 
20 single redial key. The controller discriminates between the 
first selection instruction and the second selection instruction 
based on a length of time that tne single redial key is depressed. 

According to the present invention, a method for redialing 
a phone number in a mobile telephone having a redial function, 
25 comprises the steps of; a) retrievably storing a plurality of 



1990 09/27 MON 18:22 FAX 03 328i 3222 Katsurasi Patent -> OSTROLENK 



® 006/024 



registered phone numbere related to a plurality of registered 
names in a phone directory memory; b) storing a plural i ty of redial 
phone numbers which have been dialed in a redial number memory; 
c ) selecting one of the. redial phone numbers stored in the redial 
5 number memory; d) retrieving a plurality of registered phone 
numbers related to a selected redial phone number from the phone 
directory memory; and e) redialing a selected one of the retrieved 
registered phone numbers depending on a calling instruction. 

As described above, according to the present invention, 
3 10 a plurality of registered phone numbers for a slnqle person can 
Z be easily retrieved and redialed. Therefore, it can easily reach 

S a desired person for a relatively short time and further easily 

find a plurality o£ registered phone numbers for a desired person 
* by sal anting trm radial phnnp. numbers stored in the redial number 

3 15 memory. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a radio mobile telephone 
according to an embodiment of the present invention; 

Fig. 2 is a schematic diagram showing an example of the 
20 contents of a phone directory memory provided in the embodiment; 
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Fig. 3 13 a schematic diagram showing an example of the 



contents of a r«ti1al nntnbftr mp.mory provided in the embodiment; 

Fig. 4 is a flowchart showing an operation of a redial key 
A provided in the embodiment; 



B provided in the embodiment; 

Fig. 6 is a scnematic diagram for explanation of a function 
of the redial key A; and 

Fig- 7 is a schematic diagram for explanation of a function 



* 10 of the redial key B. 

=j DETAILED DESCRIPTION Of THE VKEFEKKED EMBODIMENT 

Referring to Fig. 1, there is shown a mobile telephone in 
accordance with the present inveaLiuu. The mobile telephone is 
provided with a radio system 101 which transmits and receives 
15 a radio signal to and from a radio base station (not shown) under 
control of a processor 102. The processor 102 may be a 
program-controlled processor snch as a central proc^ssi ng unit 
(CPU) - A control program for the mobile telephone is stored in 



5 



Fig. 5 is a flowchart showing an operation of a redial key 
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a read-only memory (not chown) and runs on the processor 102 to 
control all operations of the mobile telephone including a 
redialing operation as described later. 

The mobile telephone is further provided with a phone 
5 direulury memury 103 and a redial number memory 104, which can 
be accessed by the processor 102. As will be described later, 
the phone directory memory 103 retnevaDiy stores a plurality 
of telephone numbers and the redlal number memory 104 stores a 
predetermined number of telephone numbers which have been dialed 

ij 10 so far. 

A keypad 105 ie provided on the main surface of a houcing 
li ot the mobile telephone lu . The Keypad iOt> is used by the user 

v \ to do various instructions such as registering o£ a new telephone 

M number, ratrlAVrH r>f a t.Alephonft numhAr, and radial of a sp.lp.rfftri 

52 15 telephone number. In this embodiment, the Keypad 105 Includes 

\-A 

fy a first redial key (A) 106, a second redial key (B) 107, and a 

il calling key 106. The redial key (A) 106 is used to select one 

of the telephone numbers stored in the redial number memory 104. 
The redial key (BJ 107 is used to read out telephone numbers 
20 related to the phone number selected by the redial key (A) 106 
from the phone directory memory 103. Necessary information is 
displayed on a display 109, which may employ a liquid-crystal 
display (LCD), 

The same function as a combination of the redial Keys (A) 
25 106 and (D) 107 can be also realised by simultaneous push of two 
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or more different predetermined keys, which will result in 
reduced number of keys on the operation panel. Alternatively, 
the same function as a combination of the redial keys (A) 106 
and (B) 107 can be realised by monitoring the length of time that 
a redial key is pushed, ir'or example, a short-time push proving 
the redial function corresponding to the redial key (A) 106 and 
a long- time push provides the retrieval function corresponding 
to the redial key (B) 107. Iu this case, only one redial key 
can provide the same function ae a combination of the redial keys 
(A) 106 and (b) 1U7. 

Referring to Fig. 2, the phone directory memory 103 stores 
an M X N relational tahlp. consisting of a registered name field 
and N registered number fields. IL is assumed that the phone 
directory memory 103 stores a total of M persons whose names are 
NAMEa. name,. ... name w , respectively, each registered name having 
a plurality of telephone numbers related thereto. For example, 
the registered name NAME, has N phone numbers TEL 21 . TF.T. 22 , ... TET, 2I «. 
As described later, if any phone number for a registered name 
is selected as a key word, then the other phone numbers related 
to the selected phone number can be read out and displayed on 
tho display 109. In the oace of the regie tcrcd name NAME 2 , 
specifically, it the phone numbers TEL 21 is selected from the 
redial number memory 104, then the other phone numbers TEL i2 , ... 
TEL irt can be sequentially displayed at each push of the redial 
key (B) 107. 
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Referring to Pig. 3, the redial number memory 104 stores 
a plurality of phone numbers which hava hftAn dialed/ Here, the 
redial number memory 104 stores L phone numbers RN,-RN r ,, which 
are sequentially selected at each push of the redial key (A) 106. 
5 The processor 102 controls the redial number memory 1U4 

euch that both cuoccccful and unsuccessful phone numbers are 
written while automatically deleting the oldest phone nnmhP.r when 
the redial number memory 104 is full. Alternatively, as lo 
unsuccessful phone number, only the last-dialed one may be stored 

10 in the redial number memory 104, which results in memory saving. 
Even when a phone number has been successfully rcdlalcd, it is 
preferable that the successful phone number is left in the redial 
number memory 104 for later confirmation. 

Tn the embodiment, there is provided a link between the 

15 redial key (A) 106 and the rtsdittl key (B) 107. First, one of 
the stored phone numbers RNj-R^ is selected as a desired phone 
number by the user operating the redial key (a) 106 . Thereatter . 
by pushing the redial key (B) 107, the processor 102 searches 
the phone directory memory 103 according to the phone number 

20 selected by the redial key (A) 106 and then sequentially displays 
the found phone numbers related to the selected phone number are 
sequentially displayed. 

REDIAL NUMBER SELECTION 
Referring to Fig. 4, when detecting a push of the redial 

25 key (A) 106 (YEG in step G401), it is determined whether one of 
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the redial numbers stored in the redial number memory 104 has 
hftpn already selected (step S402) . If one redial number has been 
already belecled and displayed oil the display 109 (YES in step 
S402) , then a next redial number following the one redial number 
in tne redial number memory 104 is selected as a redial candidate 
(step S403) . If no redial number is selected (NO in step S402) , 
than one of the redial numbers stored in the redial number memory 
104 is selected (step S404) . The defaull may be the last-dialed 
redial number in the redial number memory 104, 

The selected redial number at the step S403 or S404 is 
displayed on the display 109 (step S405) and then it is determined 
whftthAr f\ push nf rh* nailing Vey 108 is detected (step S406). 
II the calling Key 108 is pushed (YES in a Ley S406), Ihen Lhe 
processor 102 controls the radio system 101 to perform the calling 
operation (step S407). If the calling Key loe is not pushed (NO 
in ctop S406), then the processor 102 waits for a push of the 
calling Key lua, the redial Key (A) 106. or the redial key (B) 
107. 

If a push of the redial Key (A) 106' is detected in the case 
of a redial number having been selected and displayed (YES In 
etepe S401 and S402) , a next redial number is coloctcd. In this 
way. the redial numbers stored In the redial number memory 104 
are sequentially selected at each push of the redial key (A) 100. 

As shown in Pig. fi, snr.h a redial nnmhRr selenr ion operation 
is done according to the steps ol Fig. 4. More specifically, 
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at each push o£ the redial key (A) 10G, the stored redlal numbers 
arp. sequentially and cyclically selected and displayed in order 
presented as follows: RN T (default) "> RN, — RN 3 — — — RN L — RN X 
-* RN 2 -> — . The selected redial number RN Kt is uccd to make a 
5 call or as a keyword to search for related phone numbers as 
described hereinafter. 

RELATED NUMBER RETRIEVAL 
Referring to Tig. 5, when detecting a push of the redlal 
key (B) 107 (YES in step S501), it is determined whether one of 

10 the redial numbers stored in the redial number memory 104 has 
been already selected (step G502) . I£ one redial number has been 
alr**Hy snlfinted and displayed on the display 109 (YES in step 
S502) , then the processor 102 searches the phone directory memory 
103 for the selected redial number and then sequentially selects 

15 one of the found phone numbers related to the selected redial 
number ( ctcp S503). 

When the selected phone number at the step S503 is d.1 spl ayad 
on the display 109 (step S504) , when a push of the redial key 
(B) 107 is not detected (NO in step S501) , or when no redial number 

20 is selected (NO in step S502), it is determined whether a push 
o£ the calling key 108 is detected (etep S505). If the calling 
key 108 is pushed UbS in step SbU6K then the processor 102 
controls the radio system 101 to perform the calling operation 
(step SSOfi). Tf thA railing V*y 1 0R is not pushed (NO in step 

2D S506), then the processor 102 waits for a push uf the calliuy 
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key 100, the redial key (A) 106, or the redial key (B) 107. 

If a push of the radial key (B) 107 is detected in the case 
of a redial number having been selected and displayed (YbS in 
steps S501 and S502), a next related phone number is selected. 
5 In this way. the related phone numbers stored in the phone 
directory memory. 103 are sequentially selected at each push of 
the redial key (B) 107. 

As shown in Fly. 7, such a related number selection 
operation is done according to the etepc of Pig. 5. Assuming 
lu that a redial number KN cnx is selected Dy the redial key iaj 106. 
,3 the processor 102 searches the phone directory memory 103 for 

q thft snlRnt-fid rp.rtial nnmhnr RN 3EL . Since the table stored In the 

ffj phone directory memory 103 is a kind of database, the processor 

u 102 retrieves a record (or a line of the table) consisting of 

L 15 a registered name and a plurality of registered phone numbers 
!=; TELj -TEL N , one o£ which ic the cclcotcd redial number RN flEr ,. 

s j Thereafter, at each push of the redial key (B) 107, the processor 

Q 102 sequentially selects one of the retrieved phone numbers 

TEL -TEL other than the selected redial number RN SWi and a selected 
i f 

20 one is displayed in order presented as follows: TEL X TEL 2 ~* r 
TEL 3 — * "' ~* TEL N -* TEL X — > TEL 2 —> *" . The eeleoted phone number 
is used to make a call. 

For example, in Fig. 2, it is assumed that one phone number 
TEL,, is selected as a selected redial number RN 5CL . In this case, 

25 the processor 102 retrieves the record of the reyisLered name 
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NAME 2 including the phone number TEL 22 . ThereafLer, at cacti push 
of the redial key (B) 107 , the processor 102 sequentially selects 
une uf lhe retrieved phone numbers TEL ai and TEL 33 -TEL H . that xs , 
the retrieved phone numbers are displayed in order presented as 
5 follows: TEL 31 TJSL a3 "* TJiL 24 ~> Tt5L w ~> TEL 31 — ' TEL 23 -> 

The selected phone number is used to make a call depending on 
the user's instruction. 

In the case where Lhe number of related phone numbers 1 s 

10 number of related phone numbers for a selected registered name 
is displayed on thft display 109. This r,ansp»s the user to check 
the presence or absence o£ a related phone number and Lhe number 
of the related phone numbers, resulting in enhanced convenience 
in phone number selection. 



